Impact of lossy compression on neural response characteristics extracted from high-density intra-cortical implant data.
In this paper we examine the impact of lossy wavelet compression on the information contained within high-density microelectrode array neural recordings. We have previously reported on the ability of our hardware architecture to perform under the constraints imposed by implantable hardware, as well as on its performance from a compression and signal distortion standpoint. Here we extend that work by examining the amount of information that is lost from the recorded data as a result of the finite precision integer arithmetic and thresholding operations inherent in our system. One method commonly used for the classification and sorting of recorded extracellular action potentials is principal component analysis. This technique is used to statistically obtain the most significant attributes of the spikes, thereby allowing for more accurate classification. We use the separability of the resultant clusters as a measure of the information content within the data, and present the results of simulations demonstrating the impact of various hardware design parameters on this separability.